ABSTRACT
INTRODUCTION
Acute coronary syndromes (ACSs) continue to represent a major cause of mortality worldwide, being responsible for the highest number of deaths in developed countries. 1, 2 In most of the cases, ACSs are produced by the rupture or the erosion of a coronary plaque, an atheromatous lesion that becomes suddenly unstable. The lesion that caused an acute coronary event is called "the culprit lesion", in order to be differentiated from other co-existing lesions present in the coronary tree, with a more stable phenotype, which are not responsible for the ACS. [3] [4] [5] [6] [7] [8] It has been well demonstrated that transformations of plaque composition into a more vulnerable phenotype precedes plaque rupture. 8 This fact has a tremendous clinical relevance, as plaque composition can be easily assessed nowadays, due to the significant advances in imaging technologies. The identification of a vulnerable plaque (VP) in the coronary arteries can serve for the timely initiation of different strategies to prevent plaque progression, rupture, or erosion, either by using interventional treatment, or by initiating optimum medical therapy.
9,10
Image-based characterization of a VP is based on the identification of features of vulnerability inside the plaque, features that have been described to be associated with plaque transformation into a phenotype more exposed to rupture. These features include a large plaque burden (PB), the presence of a large necrotic core (NC), positive remodeling (PR), the presence of napkin-ring sign (NR), spotty calcifications (SC), low density atheroma, the accumulation of macrophages, or a thin fibrous cap. 11, 12 All of these features have been demonstrated to be more present in lesions causing an acute coronary event as compared to more stable lesions, being also associated with a higher rate of major cardiac events. 8, [13] [14] [15] [16] [17] The complex process of atheromatous plaque vulnerabilization can be assessed by using invasive techniques such as intravascular ultrasound (IVUS) or optical coherence tomography (OCT), or by noninvasive techniques, mainly represented by computed tomography angiography (CTA).
17-21
The current techniques of multislice CTA allow highquality noninvasive visualization of plaque features. A significant volume of plaque with low density, a high PB, the presence of SC, active remodeling, and the NR sign inside the plaque have been identified as the main CTA-based characteristics associated with plaque vulnerability. 13, 17 Plaque vulnerability results from complex pathophysiological mechanisms that lead to changes in plaque structure and morphology. 
MATERIAL AND METHODS
This was a prospective observational, non-randomized study including 50 patients with unstable angina who underwent CTA for assessment of the entire coronary artery tree, followed by the complex morphologic analysis of all coronary atherosclerotic lesions.
The inclusion criteria were: age over 18 years and diagnosis of unstable angina, defined as typical chest pain with ischemic ECG changes and no elevation of serum troponin. Patients with acute myocardial infarction were excluded from the study, as they were immediately referred to the cath lab for urgent revascularization. Patients with contraindication to contrast media administration and those with hemodynamic instability requiring intravenous inotropes were also excluded from the study.
Computed tomography analysis
Imaging acquisition was performed using a multislice 64 Somatom Sensation CT equipment (Siemens, Erlangen, Germany) with dynamic administration of 100 mL of contrast agent at a speed of 5 mL/s, followed by the administration of 100 mL of saline solution. All examinations were performed at a heart rate lower than 60 beats per minute. In patients with higher heart rates, intravenous beta blockers were administered to achieve the desired heart rate. Images obtained were analyzed using a 
RESULTS
The general and biochemical characteristics of the study population are presented in Table 1 . There were no statistically significant differences between the two study groups in relation to age (p = 0. .56 mg/dL, p = 0.07), but these differences were not statistically significant.
severity of Culprit Coronary lesions
The results of CTA analysis are presented in Table 2 . CT analysis post-processing did not reveal any significant difference between VP and NVP in respect to the severity of stenosis and the length of the lesion, both types exhibiting a similar anatomic pattern (p = 0.7 for degree of stenosis and p = 0.1 for lesion length) ( Figure 1A ). However, lesions with a stenosis degree >70% were significantly longer than those with a stenosis degree <70% (8.27 ± 2.74 mm vs. 
DISCUSSION
The composition of an atheromatous plaque plays a crucial role in the complex process of plaque progression and vulnerabilization. In an IVUS-based analysis, the PROS-PECT study clearly demonstrated that the most powerful predictor of future cardiac events is represented by the atheromatous plaque burden. 23 However, plaque progression is difficult to evaluate using IVUS, due to the invasive nature of this investigation. CTA could represent an effective tool for the repeated assessment of plaque composition and for assessing the progression of lesion severity as well, using a noninvasive route.
Once the CTA examination identifies a VP, different strategies can be initiated in order to reduce plaque progression. Such strategies include lesion revascularization via coronary stenting in case of significant lesions, or statin therapy for non-significant lesions. The infusion of mononuclear cells at the site of the VP has been also proposed as an experimental method aiming to stabilize the plaque and prevent its progression. 24 It became obvious that in case of VPs, a therapeutic decision should be based on a complex assessment of both plaque composition and lesion severity, while CTA is the golden standard imaging technology for performing such a complex evaluation in one single step.
In this study, we did not find a significant difference between the study groups in respect to lesion severity, [25] [26] [27] Almost all the features classically defined by IVUS studies as associated with plaque vulnerability were present in a significantly higher extent in VPs, in this CTA-based study: plaque volume, NC volume, and the amount of FFT.
The amount of DC inside the plaque was, on the contrary, significantly higher in NVPs, perhaps providing a protective effect against rupture or erosion. 
